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Indonesia sebagai Negara berkembang terus mempercepat pembangunan sarana 
infrastruktur yang lebih merata guna memperkuat konektivitas antar wilayah. 
Pembangunan jalan tol Solo-Kertosono merupakan bagian dari jaringan jalan tol 
Trans Jawa yang menghubungkan ruas jalan tol Semarang-Solo dengan jalan tol 
Ngawi-Kertosono.Tahap pembangunan perlu memperhatikan banyak hal 
mengenai jenis tanah di lapangan. Tanah dasar yang bersifat ekspansif memiliki 
banyak permasalahan, antara lain:. memiliki daya dukung yang sangat rendah, 
kekakuannya menurun drastic pada kondisi basah, retak-retak pada kondisi kering  
dan akan mengembang pada kondisi basah.  
 
Metode yang banyak digunakan untuk memperbaiki tanah ekspansif yaitu 
mencampur tanah asli dengan bahan kimia, namun metode ini kurang efisien dan 
pencampuran harus benar-benar merata agar tanah lebih homogen, serta 
pencampuran banyak mengalami kesulitan dalam pengerjaan langsung di 
lapangan. Gagasan  menggunakan kolom karbit sebagai material dan metode 
pekerjaan alternatif perbaikan tanah ekspansif untuk mengatasi permasalahan 
pencampuran di lapangan. Penelitian ditujukan untuk mengetahui perilaku 
penambahan kolom karbit pada tanah ekspansif terhadap nilai swelling, kuat tekan 
bebas, konsistensi tanah, dan persebaran tanah melalui uji XRF. Penelitian 
dilakukan selama 20 hari. Kolom karbit yang digunakan berjumlah 7 kolom 
dengan diameter (D) 5 cm, kedalaman 4 x D, dan jarak antar kolom 1,75 x D. 
Pemodelan tanpa kolom karbit juga digunakan sebagai acuan.  
 
Hasil penelitian menunjukkan bahwa penambahan kolom karbit mampu 
mereduksi nilai swelling sebesar 2,49 % pada area terdekat dari pengaliran (titik 
M-N-O-P) dan 2,81 % pada area terjauh dari pengaliran (titik (A-C-E). Nilai kuat 
tekan bebas mengalami peningkatan sebesar 33,07 % pada area terjauh dari 
pengaliran (area 3) dan 19,93 % pada area terdekat dari pengaliran (area 1). Nilai 
konsistensi tanah melalui uji Atterberg limit mengalami reduksi nilai batas cair 
dan indeks plastisitas masing-masing sebesar 5,79 % dan 11,08 %, namun 
mengalami peningkatan nilai batas cair sebesar 5,29 %. Nilai mineral 
montmorilonitte tanah mengalami penurunan sebesar 37,6 % dan nilai mineral 
karbit (CaO) mengalami peningkatan sebesar 44,24 %. Penambahan kolom karbit 
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Indonesia as a developing country continues to accelerate the development of 
more equitable infrastructure facilities to strengthen inter-regional connectivity. 
The construction of the Solo-Kertosono toll road is part of the Trans Java toll 
road network connecting the Semarang-Solo toll road section with the Ngawi-
Kertosono toll road. The development stage needs to observe attention to many 
things about the type of soil in the field. The expansive ground base has many 
problems, including: Has a very low bearing capacity, its stiffness decreases 
drastically in wet conditions, cracks in dry conditions and will expand in wet 
conditions.  
 
A widely used method for improving expansive soil is mixing the original soil with 
chemicals, but this method is less efficient and the mixing should be completely 
uniform so that the soil is more homogeneous, as well as mixing many difficulties 
in direct work on the field. The idea of using carbide columns as alternative 
materials and alternative expansive soil restoration methods to overcome the 
problems of mixing in the field. The study was aimed to find out the behavior of 
carbide column addition on expansive soil to swelling value, unconfined 
compression  strength, soil consistency, and soil distribution through XRF test. 
The study was done in  20 days. The carbide columns used were 7 columns with 
diameter (D) 5 cm, depth 4 x D, and spacing between columns 1.75 x D. Modeling 
without carbide columns is also used as a reference. 
 
The results showed that the addition of carbide column was able to reduce the 
swelling value by 2.49% in the nearest area of the drainage (M-N-O-P point) and 
2.81% in the farthest area of the drain (A-C-E point) .The value of free 
compressive strength increased by 33, 07% in the furthest area of drainage (area 
3) and 19.93% in the nearest area of drainage (area 1) .The soil consistency value 
through Atterberg limit test decreased the liquid limit and plasticity index 
respectively by 5.79% and 11.08%, but increased the liquid limit value of 5.29%, 
the mineral value of montmorilonitte soil decreased by 37.6% and the value of 
carbide miner (CaO) increased by 44.24% The addition of carbide column can 
improve the nature of the sensitivity soil. 
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DAFTAR NOTASI DAN SIMBOL 
 
 
SI = Shrinkage index (%) 
PI = Plastic Index (%) 
LL = Liquid limit (%) 
PL  = Plastic limit (%)  
ΔH = Tinggi sampel tanah (cm) 
H = Sampel awal tanah (cm)  
γd  = Berat volume kering (gr/cm3) 
w = Kadar air (%) 
𝐴0 = Luas penampang mula-mula (cm
2) 
A = Luas penampang terkoreksi (cm2) 
D = Diameter sample (cm) 
𝜀 = Regangan 
𝑃 = Beban aksial (N) 
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